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[57] ABSTRACT 

The saponified product of an ethylene-vinyl acetate 
^polymer mixed with an oxidation catalyst to pro- 
vide a r^sin composition having improved oxygen bar- 
ri« ouali y For better formability, the composition 
^S Sxedj>r lammate«^ 
resin such~as a polyester. 

7 Claims, No Drawings 
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BACKGROUND OF THE INVENTION 
This invention relates to a resin composition having 
oxvcen barrier quality. . 

The saponified product of an ethylene-viny! acetate 
copolymer is thermoplastic and can be shaped by van- 
ouTtnethods including melt extrusion molding, injec- 
tion molding and blow molding. In addition this prod- 
uct has excellent oxygen barrier quality and hence is 
used extensively in packaging films bottles, etc. How- 
ever even such saponified product of an ethylene-v.nyl 
acetate copolymer does not completely prevent oxygen 
«™eatiorand permits a certain amount of P^eat.on^ 
U therefore d<£red to develop a material that uses the 
saponified product of an ethylene-vinyl acetate copoly- 
meTand which ye. has better oxygen barner quality. 
SUMMARY OF THE INVENTION 
The present invention has been accomplished under 
these circumstances and has as an object providing a 
esL composition having better oxygen barner quahty^ 
This object of the present invention can be attained 
by a resin composition having oxygen barner quahty 
that comprises the saponified product of an cthylene- 
™yl acetate copolymer (EVOH) and an oxidation 
catalyst. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The oxidation catalyst used in the P r " en V>"7" tio " 
may be of any type that promotes the oxidauon of 
EVOH in such a way that EVOH reacts with the oxy- 
gen that would otherwise permeate through EVOH 
fhereby improving its oxygen barrier q»"l«£ P" ™* 
examples of such oxidation catalyst are me a catalys ;ts 
that comprise compounds of transition metals. Transi- 
uon m=tals would work as an oxidation catalyst as oxy- 40 
gen reacts with EVOH in the process of transition of 
metal ions from an oxidized state to a reduced state and 
vice versa. Preferred transition metals include Co M 
Fe Cu Ni, Ti, V and Cr, with Co being particularly 
' . 1 , .i ,.(,i cn »uhf saltswith 
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as melt extrusion mold.ng. Sheets of pipes can be 
formed by melt extrusion molding. Sheenng can be used 
asTds on bags or containers for packaging foods and 
other materials. Piping may be cut at both e« 
are fitted with metallic or resin lids to make containers. 
The composition can also be shaped by injection mold- 
ing, which is a well-known technique for shaping con- 
tafners, etc. If desired, bottles may be formed by blow 
molding. Parisons or preforms for use in b.ow^U 
can be formed by the above-desenbed melt extrus.on 
molding or injection molding. 

Whichever of those forming methods may be used a 
layer of another thermoplastic resin may be provided on 
one or both sides of the shaped pan of the composrnon 
ofthe present invention. Examples of such optional 
thermoplastic resins include pointers, polyol e n^s, 
po^amUies, polyvinyl chloride, polyv.nyhdene ^chlo- 
ride, polyacrylonitrile, polycarbonate, and modif.ed 
products of these resins. 

The following examples are provided for the purpose 
of further illustrating the present invention but are in no 
way to be taken as limiting. 

EXAMPLE 1 
One part by weight of EVOH having an ethylene 
content of 47 mol % and a saponification degree of at 
tea* 96% was mixed with cobalt (II) stearate m an 
amount of 0.025 X 10-* part by weight in terms of co- 
bTlt element and 25 parts by weight of a polyester The 
mixture was injection-molded at a resin temperature of 
270- C. to make a preform. The preform was streched 
and blow-molded to produce bottle sample No. 1. The 
resin temperature during the blow molding was ca 90 
C and the streched ratio was 1.9 (bottle he^ht/preform 
heieht) and 3.0 (bottle diameter/preform diameter). 
Thf bottle had an average wall thickness .of £3 mm, a 
capacity of 900 ml and a surface area of 0.058 m-. 
EXAMPLE 2 
Bottle sample No. 2 was produced by repeating the 
procedure ofExample 1 except that cobalt (II) stearate 
was used in such an amount as to provide 0.25X10 
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organic acids. Exemplary salt forming organic «nds 
include stearic acid, acetylacetonic acid, ditnethyldithi- 
ocarbamic acid, linoleic acid and naphthenic acid. 

Aluminum compounds can also be used as an oxida- 
tion catalyst for the principal reason of low pnee^ 

The composition of the present invention may be 
shaped per se but for better formability, it is desirably 
used in combination with other thermoplastic 
such as polyolefin resins (e.g. polyethylene and poly- 
propylene), polyester resins, polyvinyl chloride resin 
and^olyvinyUdene chloride resin. If such resins are to 
be used, EVOH preferably accounts for at least 4 wt % 
of the total resin content. j«ir a hiv 
The composition of the present invention desirably 
contains the oxidation catalyst in such an amount that a 
least 0.001 X10- 2 part by weight, preferably at leas 
0 01 X 10-2 part by weight, of a metal element is present 
Jer part by weight of EVOH- Other thermoplasttc 
resins, if used at all, may be present in amounts ot up to 
100 parts by weight. 

The composition of the present invention which op- 
tionally contains thermoplastic resins other than EVOH 
can be shaped by known thermal forming methods such 



EXAMPLE 3 
Bottle sample No. 3 was produced by repeating the 
procedure of Example 1 except that the preform was 
50 prepared by injection molding a mixture of one part by 
weight of EVOH, 0.1 X 10-* part by weight in terms of 
cobalt element of cobalt (II) stearate and 100 parts by 
weight of a polyester at a resin temperature of 270 C 
EXAMPLE 4 
Bottle sample No. 4 was produced by repeating the 
procedure of Example 1 except that cobalt stearate was 
replaced by aluminum acetylacetonate that was used in 
such an amount as to provide 0.25 x 10-* part by 
weight of aluminum element. 

EXAMPLE 5 
Bottle sample No. 5 was produced by repeating the 
procedure of Example 1 except that cobalt stearate was 
replaced by aluminum stearate that was used in such an 
amount as to provide 0.25 X 10-2 part by weight of 
aluminum element. 
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EXAMPLE 6 

Bonle sample No 6 was P-^J* ^fi- 
procedure of Example 1 except ^tcctoM ^ 
replaced by aluminum s«ea«te that used we . ght ^ 

amount as to provide O.^Xiu f 
aluminum element. 

EXAMPLE 7 

Bet* sample No. 7 ^i'SSS 
procedure of Examp ^rbamate that was 

weight of iron element. 
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• i ooi <10- 2 part by weight of 
amount as to provide 0.01 X iu p 
aluminum element. 

COMPARATIVE EXAMPLE 2 

«u No -> was produced by repeat- 
Comparative sample NO. ~ k ox idation 
ing the procedure of Example 8 except tn 
catalyst was used. f ^xtte sample Nos. 8 

The oxygen P 6 ™^ 1 " 1 " 2 were measured by 
and 9 and comparative sample NO. x thfi 

the Mocon method «^%™X wWch only the 
results are shown un J^ 2 ^ catalysts 
metal component is shoW " ^Lneability are shown in 
and the values of ^^^T Q lc atmosphere 
milliliters p«r square meter at 
(ml/m 2 -atm)- 

T ABLE 2 
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COMPARATIVE EXAMPLE 1 

are shown in Table 1 below. 

TABLE 1 
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Sample 
No- 

1 
2 
3 
4 
5 
6 
7 

Compar- 
ison 1 



Cata- 
lyst 



"l^tal con- Q* vgen pcnriegbiliai 

ccniration, X 1 2 1 



10~ 2 part 



dav wk 



mo. 



mo. 



3 
mo. 
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Co 
Co 
Co 
Al 
Al 
Al 
Fe 



0.025 

0.25 

0.1 

0.25 

0.25 

0.75 

0.25 



4.78 
6.20 
7.83 
5.39 
6.61 
4.43 
1.65 
8.30 



4.26 
2-17 
7.48 
5.22 
5.65 
4.07 
1.91 
8.31 



0.51 0.12 0.09 
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8.37 8.26 8-29 
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m Table 1 only the metal component is shown for 

ability are shown in milliliters per square me 
atmosphere, (ml/m^-atm). 

EXAMPLE 8 
A three-.ayered preform was prep«edby 

ZJ^r: O a capacity of 250 ml and a surface 

area of 0-03 m 2 . 

EXAMPLE 9 
Bon., sample Nc , 9 was ■^^^ ^ 
SSS'^Sm stS'that was used in such an 



EXAMPLE 10 

A five-layered ^f^ y S'^S^ 

layer injection molding. 7 h Vtpntioned first, of poly- 

sisud, with the outermost laye ^^X^po'sitior, of 
propylene/polyolefmic adhere resm/ ith ^ ^ 

one part by weight • ° f fVOH we fa tenns 

rate in an amount of 0.05 X i" H res i n /polvpro- 

pylene. The thickness 01 u thickness was 1 

layer was 0.06 mm and *e total wai ^ 
mm. The container had a suriace ar 

COMPARATIVE EXAMPLE 3 
• c a mnleNo 3 was produced by repeat- 
ing C rp=feTExWe .0 eW that no o*da- 

. -r^Kl^ ^ below. 
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TABLE 3 






Metal concen- 
tration, X 
10" 2 pan 


OxYften 


permeability 


Bottle 


Catalyst 


5 days 


1 mo. 8 mo- 


sample 
10 

Compar- 
ison 3 


Co 


0.05 


0.56 
0.79 


0.47 0.47 
0.82 0.72 
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t T.hle 3 only the metal component is shown for 
In Table 3, oniy inc of oxygen permea- 

the oxidation cata yst^ and ^ ^^^ uar /4ter at one 

bility are shown in milliliters pci ^ 

atmosphere ( ml/ f£™\ he forcgo ing description, the 
As is apparent from ^^"^.^^g E VOH-con- 
present invention is J c ^ barrier 

taining compositions having excellent oxyg 

quality. 

What is claimed is: cf u 

1. A resin composition h= ^™ y & a sah G f 

that comprises an oxidation c the 

an organic acid ^X cf^^ Ni. Cu and 
group consisting of Ti, V, or, m», 
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Al and a saponified product of an ethylene- vinyl acetate 

^A^in composition according to claim 1 wherein 
the metal element is cobalt. 5 

3. A resin composition according to claim 1 wherein 
the metal element is aluminum. 

4 A resin composition according to claim 1 wherein 
the oxidation catalyst is contained in such an amount 
that a metal element is present m an amount of at least 10 
0 001 X 10-1 part by weight per part by weight of the 



sapomfied product of an e.hylene-vinyl acetate copoly- 

m 5 r A resin composition according to claim 1 wherein 
z>. /\ ic^iii ^ r -tVivriene-vinvI acetate co- 

S^SS^i ^ W« -east 4 wt » of 

th Vr^fc C om P o"t,on accord.ng to c.a.m 1 which 

r^rS^ claim 6 wherein 
the thermoplastic resin is a polyester resin. 
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